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CHAPTER ONE
INTRODUCTION

Chronic pain is a growing problem in today’s society. Prior research estimates
that 100 million individuals are affected by chronic pain in the United States (Knoerl,
Smith, & Weisberg, 2016). Research shows that pharmacological therapies alone only
help half of these individuals receive clinically significant pain relief. These findings
demonstrate that biomedical treatments alone are not sufficient to achieve meaningful
pain relief. These authors suggest that psychological approaches to treatment, in addition
to biomedical methods, greatly enhance the efficacy of medical pain management.
Although specific constructs such as depression, anxiety, and psychosocial stress have
been studied extensively, global and general affective characteristics, such as positive and
negative affectivity, have received relatively little attention. Positive and negative affect
traits may be useful in understanding an individual’s subjective pain experiences. Prior
research found that pain perception is influenced by positive and negative affect traits, or
affectivity. Ramirez-Maestre, Martinez, and Zarazaga (2004) stated that individuals with
higher levels of negative affect experience an increase in perception of pain.
The influence of affectivity on pain can be understood from the Biopsychosocial
model as it incorporates biological, psychological, and social factors that influence
chronic pain. The influence of affectivity on pain perception is important in order to
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develop multidisciplinary treatment for chronic pain patients. According to RamirezMaestre et al., personality mediates the relationship between stress and health related
conditions. Research demonstrates that certain personality traits facilitate the
development of positive coping skills, and that personality factors related to affectivity
predict adaptive stress management skills in adults. Positive coping and stress
management skills reduce pain perception and increase quality of life (QOL). Cognitive
Behavior Therapy (CBT) increases an individual’s ability to cope by reducing
psychological distress and teaching important coping skills. The Gate Control Theory
and Neuromatrix Theory of Pain explain how CBT can successfully reduce pain
perception (Knoerl et al., 2016). The Gate Control Theory indicates that cognitive and
affective processes directly impact an individual’s subjective experience of pain. As part
of this interaction, affectivity likely plays a key role in multidisciplinary pain
management as one of several interacting factors in CBT for chronic pain. The focus of
the current study was to examine the factors that influence the relationship of affectivity
on QOL in chronic pain patients undergoing CBT.
1.1 The Gate Control and Neuromatrix Theories of Pain
The Gate Control Theory of Pain was introduced in 1965 by Melzack and Wall
and later evolved into the Neuromatrix Theory of Pain. According to The Gate Control
Theory, pain signals transmitted from the body to the brain can be inhibited or facilitated
by a spinal gating mechanism located in the dorsal horn (Melzack & Wall, 1965). The
mechanism is opened when activity is higher in small-diameter fibers and closed when
there is more activity in the large-diameter fibers. The mechanism is also influenced by
signals sent in the form of neurotransmitters, endogenous opiates, or hormones from the
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frontal cortex, limbic system, and hypothalamus to the dorsal horn of the spinal cord
(Melzack, 1993). The Neuromatrix Theory of Pain is an extension to the Gate Control
Theory of Pain. This theory proposes that there are multiple determinants that disrupt

Figure 1.1 The Body-Self Neuromatrix. This neural network includes factors that contribute to sensorydiscriminative (S), affective-motivational (A), and evaluative-cognitive (E) of pain experience. Adapted from “From
the gate to the neuromatrix,” by R. Melzack, 1999, Pain Suppl, 6, p. S125. Copyright 1999 by the International
Association for the Study of Pain.

homeostasis-regulation patterns and results in perception of pain (Melzack, 1999). The
multidimensional experience of pain is understood by the Body-Self Neuromatrix seen in
Figure 1.1. The neuromatrix consists of a neural network that includes somatosensory,
limbic, and thalamocortical components. Each of these components contribute to
sensory-discrimination, affective-motivational, and evaluative-cognitive aspects of pain
experience. The Neuromatrix Theory of Pain states that the outcome of the Body-Self
Neuromatrix includes multiple inputs such as genetic, sensory, and cognitive influences.
Melzack found that the process behind injury produces pain because of a disruption in
homeostatic regulation systems. The body works to reinstate homeostasis by activating
neural, hormonal, and behavioral activity. When disruption in homeostatic regulation
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occurs frequently, excessive release of cortisol takes place that leads to destruction of
muscle, bone, and neural tissue.
Both physical and psychological stressors can cause imbalances in homeostatic
regulation systems. The Gate Control Theory and Neuromatrix Theory transitioned
research and practice towards an interdisciplinary approach to treat chronic pain (Gatchel,
McGeary D., McGeary C., & Lippe, 2014). The Biopsychosocial Model outlines some
prevalent factors in interdisciplinary treatment.
1.2 The Biopsychosocial Model
The Biopsychosocial Model is important for understanding how personality and
stress affect an individual’s health and pain perception. Engel (1980) explained that the
Biopsychosocial Model is multidimensional and examines factors that contribute to the
development of illness. Several researchers argue that the biological pathways for pain
should not be the sole focus for medical treatment, and instead psychological and social
aspects should also be considered (Gatchel et al., 2014; Knoerl et al., 2016). Gatchel et
al. explained that the Biopsychosocial Model defines pain as a complex and dynamic
interaction between physical, psychological, and social factors. Factors that magnify
pathology result in a more severe perception of dysfunction. The relationship between
pathology and pain is a complicated phenomenon that involves the HPA axis,
psychosocial and socioeconomic activity as well as physiological nociception. For
example, the biological processes that take part in pain experience have origins in
psychosocial processes such as cognition and emotions. Gatchel et al. explained that
emotion is a more immediate reaction to pain compared to cognition. Cognitions use the
emotion experienced to create meaning and may amplify pain by creating additional
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emotional and behavioral reactions. The series of interactions often results in a vicious
cycle and increases subjective pain. This vicious cycle may be interrupted with
interdisciplinary interventions that address biological, psychological, and social factors,
such as medication, coping skills, and social support training to reduce distress related to
pain. An interdisciplinary intervention used for chronic pain that addresses psychological
and social factors and their influences on physical experiences is CBT.
1.3 Cognitive Behavior Therapy
CBT is used in many areas in psychology including pain management. CBT is
defined as a non-pharmacological intervention that focuses on reducing psychological
distress and subjective pain by improving coping in the individual (Knoerl et al., 2016).
The purpose of CBT is to identify and restructure maladaptive cognitions, beliefs, selfperceptions, and coping into adaptive skills in an attempt to increase the benefits of
additional interdisciplinary care and lower subjective pain (Gatchel et al., 2014). CBT
coping strategies used in the past include cognitive restructuring, relaxation techniques,
activity pacing, and sleep hygiene (Knoerl et al., 2016). Research shows that there is an
increase in functional capacity through improved coping that can result in higher QOL
ratings (Gatchel et al., 2014). Backryd, Persson, Larsson, Fischer, and Gerdle (2018)
studied the effects of CBT in a chronic pain population and found that the use of
generalized CBT for patient care only produces a moderate effect. Pain patients were
subcategorized by psychological strain, pain intensity, and social stress to compare the
effect size produced when CBT was individualized for patient symptoms. They found
that CBT directed towards groups with similar psychological strain, pain intensity, and
social stress led to more effective multidisciplinary care. This study supports the use of
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categories to identify treatment needs and the specialization of CBT for subgroups. The
current study categorized chronic pain patients using personality traits.
1.4 Personality
Personality traits can affect the way individuals cope with pain. Pereira-Morales,
Adan, Lopez-Leon , and Forero (2018) described personality as a fundamental necessity
to acquire the resources to cope with unexpected situations, and factors into the
perception of stressful events. Pereira-Morales et al. used the Big-5 Inventory to study
the relationship between personality and QOL in order to clarify why those with the
similar scores from the Big-5 personality traits resulted in similar QOL ratings. To do
this, Pereira-Morales et al. measured psychological distress, specifically depression and
anxiety, and coping styles in a healthy sample with a mean age of 21.3 years (SD = 3.8).
A positive relationship was found between neurotic traits and avoidant coping strategies,
and between Openness and adaptive coping strategies. Pereira-Morales et al. also found
that emotional coping styles mediated the effect of Openness on QOL scores.
Other research studies similar in design have identified a relationship between the
Big-5 personality traits and adaptive and maladaptive coping strategies. RamirezMaestre et al. (2004) studied Neuroticism and Extraversion and the coping strategies
used, as well as the intensity of pain perceived. Ramirez-Maestre et al. found that certain
personality traits are linked to level of adaptation in stressful situations. The level of
adaptation reached is determined by the coping strategies employed by the individual.
Individuals high in Neuroticism are more likely to be emotionally unstable and sensitive
to physical responses and develop more maladaptive coping strategies. Those with high
levels of Extraversion are more likely to exhibit impulsive, uninhibited, and sociable
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characteristics and develop adaptive coping strategies. These studies confirmed that
certain Big-5 personality traits employ adaptive or maladaptive coping strategies more
readily than others.
As previously mentioned, prior studies have investigated the relationship between
coping and the Big-5 personality traits measured by the NEO Personality Inventory. The
proposed study examined personality as measured by the Personality Assessment
Inventory (PAI; Morey, 2007) and personality and psychosocial characteristics as
measured by the Millon Behavioral Medicine Diagnostic (MBMD; Millon et al., 2006).
The advantage is that while also measuring personality traits, the PAI and MBMD
include traits that are directly related to affectivity, unlike the NEO. According to Clark
and Watson (1988), Neuroticism is a multifaceted trait, rather than a unitary dimension.
Neuroticism measures six facets, two of which are anxiety and depression. Watson and
Tellegen (1985) explained that that affectivity can be used to differentiate anxiety and
depression in that anxiety is related to high level of NA but is unrelated to PA.
Depression is unrelated, in general, to NA, but rather is characterized as low PA.
Neuroticism is comprised of both anxious and depressive features and is ultimately
confounded in terms of positive and negative affectivity.
A second advantage of the PAI and MBMD for this study is they were designed
for clinical populations and were normed on medical and mental health patients, among
others. The NEO was designed for nonclinical populations and thus was not structured
for the specific needs of a clinical population. A disadvantage of the NEO for this study
is its lack of validity scales used to measure patient malingering. Validity scales are
important to determine misleading information for clinical interpretation of test results
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(Ben-Porath & Waller, 1992). For these reasons, the PAI and MBMD will be used for
this study.
The PAI is a widely used multidimensional assessment intended to provide
information in a behavioral health care setting. It has 22 non-overlapping scales that
were designed to interpret and cover the full range of complex clinical constructs such as
somatic complaints, anxiety, anxiety-related disorders, depression, mania, paranoia,
schizophrenia, borderline features, antisocial features, and aggression (Morey, 2007).
The assessment also includes scales that interpret validity, treatment, and interpersonal
attributes. The current study used Warmth (WRM) and Dominance (DOM) from the
interpersonal scale; Negative Relationships from the Borderline Features subscale; and
Social Detachment from the Schizophrenia subscale. WRM defined as the degree of
interest in obtaining supportive and empathic relationship with others. DOM measures
the degree an individual maintains control and independence in their relationships.
Negative Relationships measures a history of ambivalent and intense relationships where
an individual felt exploited and betrayed. Lastly, Social Detachment measures the level
of isolation, discomfort, and awkwardness one experiences in social situations.
The PAI contains advantages for use in a chronic pain population because the
assessment is shorter than other personality inventories with low text complexity, and has
greater coverage over phenomena that are relevant in a chronic pain population, such as
treatment acceptance (Karlin et al., 2005). The assessment also includes validity scales
which are important for a chronic pain population because of secondary gains involved in
interdisciplinary care, such as medication. Karlin et al. performed a factor analysis to
determine the psychometric properties of the PAI with a chronic pain population. They
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found that the underlying factor structure for the PAI was maintained and consistent
results were found for a chronic pain population.
The second personality assessment used for this study is the MBMD. The
MBMD was designed specifically for use with medical patients with and without
identifiable psychiatric disorders (Millon et al., 2006). This assessment follows the
Biopsychosocial understanding of disease and measures psychosocial factors that are
important for treatment outcomes. The psychosocial factors measured by the MBMD
include seven domains, of which the five of interest to the current study are psychiatric
indications, coping styles, stress moderators, treatment prognostics, and management
guides. The traits used in this study are Inhibited, Dejected, Denigrated, Confident, and
Sociable from the Clinical Scale. Individuals who are high in Inhibited are defined as
hesitant with others and ill-at-ease. Those who are high in Dejected are defined as
persistently disheartened and unable to experience pleasures or joys of life. Those who
are high in Denigrated are found to believe they deserve to suffer, they habitually focus
on the most troublesome aspects of their lives. An individual who is high in the
Confident trait are described as self-assured and confident that treatment regimens will
improve their physical ailments. Lastly, Sociable is defined as an individual who tends to
be outgoing, talkative, and cooperate with treatment regime prescribed.
The MBMD was developed to assist physicians in a Biopsychosocial treatment
approach. Millon et al. found that psychosocial factors have a clear and significant role in
medical conditions. When used along with other clinical medicine interventions the use
of biomedical treatment is reduced. He also discovered that an increase sense of control
and optimism often improve health outcomes. The traits from the PAI and MBMD were
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used to determine affectivity of chronic pain patients. The PAI and MBMD were
designed for a clinical population, but they were not specifically designed for a chronic
pain population. For this reason, a systematic review was performed for this study to
confirm the PAI and MBMD can be appropriately used in a chronic pain population.
1.5 Systematic Review of the PAI and MBMD in Pain Populations
A systematic review was performed to determine the utility of the PAI and
MBMD in a chronic pain population with the studies included in the systematic review
selected using seven databases Pubmed (Medline), PsycINFO, PsycARTICLES, Google
Scholar, Science Direct, Proquest Health & Medicine Collection, and Scopus. These
sources were searched by the PI for this study with the generic query (“Personality
Assessment Inventory” or “PAI”) and (“Millon Behavioral Medicine Diagnostic” or
“MBMD”) and (“chronic pain” or “pain patients” or “pain”). Articles had to include a
chronic pain population. Chronic pain was defined as experiencing six or more
consecutive months of pain, but the origin and type of chronic pain were not specified.
Articles were required to use the PAI or the MBMD as a measure to be included in the
review. Studies using other measures in addition to the PAI and MBMD were not
excluded. The focus of this systematic review was to determine the validity and
reliability of the PAI and MBMD assessments in a chronic pain population; therefore, it
was not necessary for each article to use the same type of intervention. Only empirical
and peer reviewed research was considered for inclusion. After all articles were reviewed
for eligibility, four articles relevant to the PAI and three articles relevant to the MBMD
were included.
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The utility of the PAI and MBMD in a chronic pain population were assessed
separately. Four articles were reviewed to determine if the PAI is an appropriate measure
to use with a chronic pain population. Karlin et al. (2005) studied the internal
consistency reliability, factor structure, mean scale, and subscale profile characteristics of
the PAI in a chronic pain population. Participants (N = 510) from a chronic pain clinic
completed the PAI. Exploratory factor analysis was performed to determine the utility of
the assessment. Karlin et al. found that the structure remained consistent for a chronic
pain population compared to the findings presented by Morey for use of the PAI in a
standardized sample. Karlin et al. found an internal consistency reliability medium of 𝛼
= .80 with chronic pain patients compared to the internal consistency reliability medium
of 𝛼 = .86 for a clinical population found in the research performed by Morey. The
mean alpha was .78 for chronic pain and .78 for the clinical sample found in the previous
research. The subscales of the PAI were also studied, and Karlin et al. found they were
similar to previous results found by Morey, with the biggest difference being psychotic
experiences, where pain patients had an 𝛼 = .48 and the clinical population in the
research performed by Morey had an 𝛼 = .71. The results of the study revealed that the
reliability of the PAI scales remains true in a chronic pain population.
The second article used the PAI to determine if individuals were more or less
likely to finish a treatment program for chronic pain. Hopwood, Creech, Clark, Meagher,
and Morey (2008) tested the ability for the PAI to differentiate between individuals who
completed a 20-day chronic pain treatment program from those who did not complete the
program. They found that PAI scales measuring pain severity, emotional severity, and
social support were significantly different between those who completed the program and
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those who dropped out of the program. Hopwood et al. found that the results supported
previous research performed with a chronic pain population that used an assessment other
than the PAI to measure pain severity, emotional severity, and social support. Hopwood
et al. found a significant difference for Inconsistency, Positive Impression, Somatic
Complaints, Anxiety, Anxiety-Related Disorders, Borderline Features, Antisocial
Features, and Nonsupport scales with an effect size ranging from d = 0.06 to 0.39.
Ultimately, Hopwood et al. found that the PAI is an appropriate tool to measure pain
patients’ personality as predictors of treatment compliance.
The third study focused on the accuracy of the PAI’s validity scale to detect
malingering in a chronic pain population. Hopwood, Orlando, and Clark (2010) stated
that the PAI has been shown to effectively detect malingering for psychopathology, but
this study specifically focused on the ability of the PAI to detect malingering pain related
disorders in a chronic pain population. The study consisted of the pain participants, the
coached faking responders, and the naïve faking responders. The pain participant group
consisted of individuals currently in treatment for chronic pain. Both faking responders
groups consisted of undergraduate students. All groups completed the PAI to determine
if the malingering scale could differentiate a pain population from the faking responders
groups. Hopwood et al. found that the validity scale could differential the pain patients
from the faking responders. The hypothesis that the PAI would detect the difference
between individuals who faked pain related disorders was supported by the results.
Hopwood et al. found effect sizes >1 for the PAI validity scales for distinguishing the
fake responders compared to the chronic pain patients. This research provides support
for the use of the PAI validity in a chronic pain population.
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The fourth article used to determine the utility of the PAI in a pain population
focused on individuals diagnosed with Borderline Personality Disorder (BPD) and
chronic pain. Reynolds, Carpenter, and Tragesser (2018) predicted that BPD would be
related to high perception of pain with emotional dysregulation acting as a mediating
factor. The study consisted of 147 participants (103 women) with an age range of 20 to
82 years (M = 54.10, SD = 11.91). A path analysis was performed to determine the
relationship between BPD traits and pain perception. Reynolds et al. found that BPD
traits, as measured by the PAI, are related to higher reported pain and positively predicted
severity of pain (ß = .19, p = .029), activity interference (ß = .22, p = .015), and affective
interference (ß = .41, p < .001). The research performed by Reynolds et al. provided
support for PAI’s ability to measure traits in a chronic pain population that has a
comorbid mental disorder of BPD.
The utility of the MBMD in a chronic pain population was assessed using three
articles. Cipher, Kurian, Fulda, Snider, and Van Beest (2007) studied the ability for the
MBMD to predict treatment outcome in a rehabilitation program for a chronic pain
population in relation to the Millon Behavioral Health Inventory (MBHI). Cipher et al.
used hierarchical cluster analysis to categorize MBMD traits into three groups and
patients were classified as either Amplifiers, Repressors, or Social Copers. They found
that Amplifiers had the highest levels of psychopathology and emotional distress and
lowest level of perceived control compared to the other two groups. Cipher et al. found
that the Repressors group had the highest amount of reported emotional stability, but
scored high on repression scales. This suggests that the psychosocial problems within
this group are under-reported. The last group, Social Copers, had the highest level of

13

functional capacity and above average emotional distress. Cipher et al. found that
Amplifiers had a significant shift in BDI scores and were less depressed after treatment (d
= 1.93), whereas Social Copers had a decrease in BDI scores, but it was not significant (d
= 0.22). Repressors and Social Copers had a significant reduction in anxiety at the end of
treatment (d = 0.42; d = 0.34, respectively). Lastly, Repressors were the only coping
group with significant reductions in pain perception at the end of treatment (d = 0.21).
Cipher et al. found that the MBMD can be used to predict patient rehabilitation with 91%
accuracy.
The third article also used MBMD to measure treatment outcomes in a chronic
pain population after a treatment program. Lattie, Antoni, Millon, Kamp, and Walker
(2013) hypothesized that chronic pain patients high in Introversive, Inhibited, Dejected,
and Oppositional MBMD coping scales would have insignificant changes in their pain
perception after treatment. They also hypothesized that individuals with high Anxiety,
Depression, Cognitive Impairment, and Guardedness scales at intake would have less
reductions in pain after the treatment program. Lattie et al. confirmed that the higher
levels of the MBMD traits Depression, Cognitive Dysfunction, Guardedness,
Introversion, Inhibited, Dejected, and Oppositional predicted higher subjective pain
ratings at discharge. Lattie et al. found that personality, as measured by the MBMD, can
be used in a chronic pain population to predict treatment outcome.
The third study examined the ability for the MBMD to predict patient outcome
after Spinal Cord Stimulators (SCS) were implanted. Blackburn et al. (2016) predicted
that psychological health, as measured by the MBMD, would predict patient perceptions
and outcome after being introduced to a SCS. This study used retrospective and
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prospective data. Retrospective data included the MBMD while prospective data
included the patients’ beliefs on how effective the SCS would be for their pain reduction
as well as their current QOL ratings. Blackburn et al. found associations between the
functional deficits, i.e. the MBMD’s stress moderator scale, and higher subjective pain
ratings (r(12) = .60, p < .04). They also found that alcohol consumption, on the negative
health habits scale, had a negative correlation with pain after the SCS was introduced
(r(19) = -.49, p < .03), but this research did not consider the implementation of alcohol as
a moderating factor for pain. Blackburn et al. found that their data contributed to a lack
of consensus about which psychological factors predict patient outcomes with SCS. The
systematic review confirmed the previous use of the PAI and MBMD with chronic pain
populations to predict patient outcomes in treatment.
1.6 Affectivity
Affectivity is understood as two largely independent dimensions, positive affect
(PA) and negative affect (NA). Watson and Tellegen (1985) defined PA as the extent
that a person experiences positive emotions or enthusiasm for life, and negative affect as
the extent a person experiences negative emotions or an unpleasantness for life. These
dimensions fall on continuums such that individuals with high affect are in a state of
emotional arousal and those with low affect have an absence of affective involvement.
For example, a person with high PA would experience emotions related to energy and
pleasurable engagement such as excitement and enthusiasm. A person with low PA
would experience emotions related to fatigue, such as feeling sluggish and drowsy.
Individuals who are experiencing high NA would be in an aversive state and may be
feeling distress, nervousness, anger, or guilt. Individuals who are low in NA would have
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emotions related to peacefulness, such as calmness and relaxation (Watson & Clark,
1984). Watson and Tellegen found that PA and NA are not negatively correlated, but
instead are uncorrelated dimensions. In order to observe an individual’s experience of
positive and negative emotions, positive and negative affect must be measured separately.
It is possible for an individual to be high or low in both positive and negative affect
(Watson & Clark, 1984). For the purpose of this research, individuals with high PA and
low NA were defined as PA dominant, individuals with high NA and low PA were
defined as NA dominant.
Positive and negative affect can be measured as either a mood state or a trait.
State measurement of affect is defined as passing fluctuations in mood, whereas trait
measurement of affect is defined as a stable difference in affect level (Watson &
Pennebaker, 1989). Trait affectivity represents the predisposition for an individual to
experience the mood factors that correspond with the dominant trait affectivity, but this
does not mean that those with high NA only experience negative emotion and vice versa.
Ciere et al. (2019) studied the influences of state and trait PA on chronic pain patients to
test the Dynamic Model of Affect (DMA) and the Broaden-and-Build Model (BBM).
Both models explain that the influence of PA acts as a protective factor towards NA and
pain in the context of stress. The DMA and BBM outline the relationship between PA
and NA when stressful situations place demands on cognitive resources (Zautra, Potter &
Reich, 1998). For example, during unpredicted stressful events, people are unable to
discriminate between PA and NA when actively emoting. The DMA suggests that
increases in pain cause NA and PA to become more interdependent and that higher PA
can combat the effects of NA. The BBM suggests that PA creates an increase in coping
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by facilitating expansion of individual’s attention and promoting goal-directed action.
Individuals with higher PA are equipped to manage and respond to subjective experience
of pain with lower levels of NA. The ability for individuals with high PA to manage NA
associated with pain may be attributed to coping strategies more readily adapted by PA
dominant individuals. Accordingly, this study examined the influences of positive and
negative affect on coping strategies.
There are several characteristics associated with positive and negative affect that
may influence how individuals cope. First, Clark and Watson (1988) found PA to be
related to experiencing rewards and NA was related to experiencing punishment.
Individuals with high PA are more sensitive to experiencing reward than those with low
PA. This means that those with high PA do not need as strong of a reward signal to
identify the reward. Second, PA has been found to correlate with participation in social
interactions and events. Watson and Clark (1984) found that those with high PA prefer to
engage in social and interpersonal interactions rather than be in solitary settings, and that
high NA has a negative relationship with social interactions. Social interactions are also
related to better coping and better psychological health. We expected that individuals
with better social skills and social support had better coping strategies and QOL ratings.
Third, individuals high in NA react to situations with more frustration and dissatisfaction
even without the presence of stress across situation and time (Watson & Clark, 1984).
There are several considerations that suggest why individuals with high NA react with
increased negative emotions regardless of a stressor.
Several explanations contribute to the relationship of NA and increased distress
and frustration regardless of a present stressor. Clark and Watson (1988) found that those

17

with high NA scan the environment for explanations and signs of danger. This leads to
additional focus on minor occurrences that may go unnoticed for others and directs more
attention to sensations, such as physical discomforts. Those high in NA also experience
moods such as uncertainty and apprehension, this leads to the interpretation of an
experienced sensation as harm or as related to pathology. Watson and Clark (1984)
found that individuals high in NA are more introspective. They tend to dwell on their
failures and shortcomings and in turn are less satisfied with themselves and their lives.
They focus on the negative in others and the world around them. These characteristics
may lead to an individual engaging in more maladaptive coping strategies such as
avoidance. Those with high NA have more adjustment difficulties and are more likely to
feel distress and discomfort over time regardless of situation or stress level. An increase
in distress, discomfort, avoidance, and maladaptive coping strategies results in lower
QOL.
1.7 Quality of Life
Assessment of QOL is one method to measure treatment progress for chronic pain
patients. QOL is defined as peoples’ subjective and objective assessments of their
position in life in relation to their goals, expectations, standards, and concerns (Harper &
Power, 1998). According to Harper and Power, subjective evaluations of life are
embedded in cultural, social, and environmental contexts. The World Health
Organization Quality of Life (WHOQOL) assessment was originally developed to gain a
better measure of QOL compared to other measures that focused on the impact of disease
on daily activities, perceived health, and disability. One advantage of the WHOQOL is
that it was developed to be applicable across cultural settings (WHOQOL Group, 1994).
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The original WHOQOL assessment included 236 items, but was modified to 100
questions and 24 facets in a revised version of the assessment. The WHOQOL-100 was
reduced again to the WHOQOL-BREF assessment, to reduce the burden on the
responder. The assessment consists of one item from each of the 24 facets and 2 items
for overall QOL and general health. The WHOQOL assessment contains psychological,
physical, social, and environmental domains. This study focused on the influence of
affectivity on psychological and physical QOL domains.
Optimism and pessimism have been used to study the influence of affectivity on
QOL. Urzua et al. (2016) defined optimism as the belief in one’s ability to execute
actions required to achieve goals and expectations of obtaining those anticipated goals.
Urzua et al. studied the effects of optimism on QOL and found that higher state optimism
is related to greater QOL scores. A second study, performed by Applebaum et al. (2014),
examined the relationship between optimism, pessimism, and well-being in patients
dealing with chronic disease. Applebaum et al. found that optimism was positively
related to psychological well-being and negatively related distress and depression in
patients with chronic disease. In addition, pessimism was positively correlated with
poorer QOL and increased anxiety and depression. Hughes et al. (2018) reported that
depression can decrease pain threshold tolerances and pain treatment success and results
in an increase in subjective pain intensity and patient dysfunction. An increase in
dysfunction and disability results in lower QOL ratings.
QOL is also influenced by sense of control and emotional intelligence. Gohm and
Clore (2002) found a relationship between how individuals experience emotion and their
psychological well-being. Gohm and Clore categorized emotional experience by the
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intensity, attention, and expression of emotion. They found that individuals who
understood emotional experience had better psychological well-being than those who did
not understand emotional experience, and those who did not understand emotional
experience had significantly worse psychological well-being.
A second factor that influences QOL is perceived control. Clark and Watson
(1988) found that Rotter’s (1966) external measure of locus of control is positively
correlated with NA. Watson and Tellegen (1985) found that those with high NA scan the
environment for signs of threats more so than those with high PA. The process that
supports negative reactions to threatening stimuli in the environment is the same process
that supports emotion regulation. The inability to regulate emotions to properly predict
threats is related to external locus of control (Harnett et al., 2015). A sense of control is
important for chronic pain patients because it is directly correlated with their willingness
to actively participate in adaptive coping strategies (Jenson & Karoly, 1991).
The current study used the Survey of Pain Attitudes (SOPA) to measure Emotion
Pain Attitude and Control Pain Attitude. Jenson and Karoly (2007) define Emotion Pain
Attitude as the extent someone believes emotions impact pain experience. Jenson and
Karoly predicted that those who better understand how their emotions affect their
physical experience are more likely to view their pain from a biopsychosocial
perspective, and willingly participate in psychosocial interventions such as CBT. Control
Pain Attitude is defined as the extent someone believes they have control over their pain
experience. Beliefs about pain are thought to influence coping strategies used by an
individual.
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Coping mechanisms are one explanation for the level of adjustment achieved by
an individual who suffers from chronic pain. Coping strategies can incorporate
behavioral and cognitive techniques to combat the negative effects of stress (Jenson,
Turner, Romano & Strom, 1995; Geisser, Robinson, & Riley, 1999). The current study
focused on adaptive and maladaptive coping strategies as measured by the Chronic Pain
Coping Inventory (CPCI; Jensen, Turner, Romano, & Strom, 1995). Adaptive coping is
defined as techniques used to manage stressful demands that results in better functioning.
Adaptive coping strategies that were measured in this study include exercise/stretching,
relaxation, coping self-statements, pacing, and seeking social support. Maladaptive
coping was defined as techniques used to manage stressful demands that results in a
decrease in functioning (Geisser et al., 1999). The maladaptive coping strategies
measured in this study included resting, asking for assistance, and guarding. It is
believed that pain attitudes directly influence coping strategies. Jenson et al. found that
higher belief of control over pain was related to adaptive coping strategies used to
manage pain. Similarly, research has found a positive relationship between perceived
control over pain and coping-self statements (Geisser et al., 1999). Additional research
should be performed to study the influence of pain belief on coping and QOL.
Personality traits are an important factor for developing and utilizing coping
strategies and ultimately QOL in the chronic pain population. Little research has been
performed on the relationship between affectivity, pain beliefs, coping strategies, and
QOL throughout CBT in chronic pain populations. Ramirez-Maestre et al. (2004) found
that personality traits related to affectivity predict coping skills and ability to manage
stress. Understanding how personality contributes to pain perception is an important step
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in helping individuals suffering from chronic pain. The current study aimed to
corroborate previous findings that demonstrate the influence of personality and affectivity
on pain attitudes, coping strategies, and QOL. The study used the PAI and MBMD to
classify traits into positive and negative affect groups and to demonstrate the relationship
between affectivity, pain attitudes, coping, and QOL in chronic pain patients.
1.8 Hypothesis
The purpose of this study was to measure the effect of affectivity, pain attitudes,
and coping strategies on QOL in a chronic pain patients. First, we predicted that
Adaptive Coping Strategies mediate the relationship between PA and Psychological
QOL, and that Control Pain Attitude further moderates the relationship between PA and
Adaptive Coping Strategies. Second, we predicted that Adaptive Coping Strategies
mediates the relationship between PA and Psychological QOL, and that Emotion Pain
Attitude moderates the relationship between PA and Adaptive Coping Strategies. The
third hypothesis predicted that Adaptive Coping Strategies mediate the relationship
between PA and Physical QOL, and that Emotion Pain Attitude with further moderate the
relationship between PA and Adaptive Coping Strategies. Fourth, we predicted that that
Maladaptive Coping Strategies mediate the relationship between NA and Psychological
QOL, and that Control Pain Attitude further moderate the relationship between NA and
Maladaptive Coping Strategies. The fifth hypothesis predicted that Maladaptive Coping
Strategies mediates the relationship between NA and Psychological QOL, and that
Emotion Pain Attitudes further moderate the relationship between NA and Maladaptive
Coping Strategies. Lastly, we predicted that Maladaptive Coping Strategies mediate the
relationship between NA and Physical QOL, and that Emotion Pain Attitude further
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moderates the relationship between NA and Maladaptive Coping Strategies. The
proposed Structural Equation Models (SEM) can be found in Figure 1.2 through Figure
1.7.

Figure 1.2 Proposed Structural Equation
Model One.

Figure 1.3 Proposed Structural Equation
Model Two.

Figure 1.2 Proposed Structural Equation Model One.

Figure 1.4 Proposed Structural Equation
Model Three.

Figure 1.5 Proposed Structural Equation
Model Four.
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Figure 1.6 Proposed Structural Equation
Model Five.

Figure 1.7 Proposed Structural Equation
Model Six.
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CHAPTER TWO

METHODS

2.1 Participants
This study used an archive pain patient medical record database collected between
2013 – 2019. The data was archived for treatment and research purposes by the host
facility and access to this database was granted to the researchers after an application to
the leadership team. The dataset contained 816 participants that was reduced to 639
participants after individuals were removed for incomplete PAI, MBMD, CPCI, SOPA,
or QOL data. Per the design of the WHOQOL-BREF, individuals who skipped two
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questions on the physical QOL section of the WHOQOL-BREF or one question from the
psychological QOL section were unable to receive a score for that section. This resulted
in the exclusion of 91 participants where a domain score could not be calculated because
of unanswered questions. In addition, there were 86 participants who did not complete
the PAI, MBMD, CPCI, and SOPA who were also excluded. As seen in Table 2.1,
participants were 64.3% women and 82.9% White, with an age range of 19 – 82 (M =
49.6, SD = 11.8). Participants were not contacted directly by the research team for the
current study. All patients at the host facility agreed to allow their medical data to be
used for research purposes before their data was included in the archive. All archived
patient data was coded for anonymity to insure patient confidentiality.
The host facility is a large multidisciplinary tertiary pain management center
located in Huntsville, Alabama. No incentives were provided for access to the data other
than agreement to share findings with the facility. The study followed all human subject
protection guidelines as outlined by APA, HIPPA, and Human Subjects protocol. This
study received IRB approval from the University of Alabama in Huntsville IRB Human
Subjects Committee.
2.2 Design
The study used SEM to determine the relationships between affectivity, pain
attitudes, coping strategies, and QOL. For the purpose of this study, affectivity was
defined as positive or negative emotions related to a trait. Positive and negative
affectivity are not dichotomous and were measured separately. Affectivity was found
using Exploratory Factor Analysis (EFA) to categorize the PAI and MBMD traits into
positive or negative affect. Some PAI and MBMD traits were not related to affectivity,
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as defined by Watson and Tellegen (1985), and were not included in the EFA. QOL is
defined as one’s satisfaction with psychological, social, environmental, and physical
areas of life and is measured using the WHOQOL-BREF assessment. Adaptive and
Maladaptive coping strategies were measured using the Chronic Pain Coping Inventory
(CPCI), and EFA was used to categorize traits as Adaptive or Maladaptive Coping. The
Control and Emotion Belief scales were measured using the Survey of Pain Attitudes
(SOPA).
The PAI and MBMD were used to measure affectivity. The EFA maintained four
traits for PA and five traits for NA. Four PA elements were retained with a loading of .6
or above and consolidated into a single factor using Principal Component analysis with
no rotation. The MBMD Confident measure had the strongest factor loading (.836)
followed by MBMD Sociable (.820), the PAI Warmth measure (.657), and PAI
Dominance (.651). NA was similarly extracted with Principal Component with no
rotation, and retained and consolidated into a single factor. The MBMD Dejected
measure had the strongest factor loading (.873), followed by the MBMD Inhibited (.866),
the MBMD Denigrated (.801), the PAI Negative Relationships (.739) and the PAI Social
Detachment (.687). The information for Kaiser-Meyer-Oklin Measure of Sampling
Adequacy (KMO) and Percent Variance Explained (%VE) for each scale can be found in
Table 2.2.
Table 2.2 EFA Results
________________________________________________________________________
Scale
KMO
%VE
________________________________________________________________________
PA
.695
55.70
NA
.851
63.42
Adaptive Coping
.779
52.70
Maladaptive Coping
.613
60.30
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The CPCI was used to determine Adaptive and Maladaptive Coping Strategies.
The EFA for Adaptive Coping Strategies maintained five of the six Wellness-Focused
coping mechanisms on a single factor with a loading of .6 or higher. Principal
Component extraction was used with no rotation. The strongest factor loading was
Coping Self-Statements (.805), followed by Relaxation (.760), Seeking Social Support
(.689), Exercise/Stretch (.685), and Pacing (.683). The EFA for Maladaptive Coping
Strategies maintained all three of the Illness-Focused coping mechanisms on a single
factor with a load of .6 or higher. Principal Component extraction was used with no
rotation. The strongest factor loading was Guarding (.849), followed by Resting (.750),
and Asking for Assistance (.726). The KMO and %VE values for Adaptive and
Maladaptive Coping Strategies can be found in Table 2.2.
2.3 Materials
This study used archival data from the database referenced above. SPSS was used
for analysis of the EFA and confirmatory regression analysis. AMOS was used to
conduct the SEM. The materials used to obtain the variables follow.
Personality Assessment Inventory (PAI). The PAI is a 344-item multidimensional
broad-based assessment that measures personality and psychopathology. The PAI was
developed to assess an adult clinical population. It contains 22 scales, 4 Validity scales,
11 Clinical scales, 5 Treatment scales, and 2 Interpersonal scales that are administered on
paper (Morey, 2007). The PAI full scales for a pain population had a median internal
reliability coefficient of .80. The internal reliability for the PAI subscales ranged from
.45 to .90 (Karlin et al., 2005). Criterion validity was found by comparing each full scale
to 12 life-event criterion variables that were categorized as positive life outcomes,
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markers of psychiatric severity, physical health status, and negative life outcomes in a
clinical population. A significant correlation was found for 11 out of 13 PAI full scales
with the criterion variables with r ≥ .21 (Slavin-Mulford et al., 2012).
Millon Behavioral Medicine Diagnostic (MBMD). The MBMD is a 165-item
broad-based assessment of psychosocial and personality characteristics related to medical
patients (Millon et al., 2006). This assessment is used in medical patient populations to
measure personality, psychopathology as well as other domains important for treatment.
This assessment was created to aide physicians’ comprehension of the psychological
influence on an individual’s disease. The MBMD consists of 29 Clinical scales, 6
Negative Health Habit indicators, 3 Response Pattern scales, and a Validity indicator that
were administered on paper. The test-retest reliability found a median 𝛼 = .81 for all
scales, and the internal consistency found a median 𝛼 = .75 for all scale (Lattie, Antoni,
Millon, Kamp, & Walker, 2013). Discriminant validity was found using Pearson
Correlations between MBMD coping styles, the NEO-PI personality measures, and HIVspecific coping strategies with p < .05 (Millon et al., 2006).
World Health Organization Quality of Life – BREF (WHOQOL-BREF). The
WHOQOL-BREF is a 26-item questionnaire that was condensed from 100 items. The
questionnaire was adjusted to lower the time to complete and the burden on the responder
(Fu et al., 2013). The assessment measures four domains of QOL. These domains
include psychological, physical, environmental, and social areas of life. The test was
administered on paper and uses a 5-point Likert scale, with scores ranging from 0 to 100.
The alpha coefficient for internal consistency ranged from .66 to .84 for the four domains
(Harper & Power, 1998). Criterion validity was determined by comparing domains to
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general health and overall QOL in medical and healthy populations and found significant
correlations ranging from .41 to .57 with p < .01 (Fu et al., 2013).
Chronic Pain Coping Inventory (CPCI). The CPCI is a 65-item questionnaire
that measures coping strategies used in multidisciplinary treatment. This measure is used
to help physicians assess behavioral strategies that are used to manage pain. It consists of
five Wellness-focused scales which are Relaxation, Task Persistence, Coping SelfStatements, Pacing, and Exercise/Stretch. It also measures three Illness-Focused Coping
scales which include Guarding, Resting, and Asking for Assistance. Each item is rated
by how many times it occurred in the past week on a scale from 0 to 7. The internal
consistency was found with an alpha that ranged from .70 to .93 for all scales. Validity
was found by comparing significant other’s responses to the Roland scale and MPI
Activity level (Jensen et al., 1995).
Survey of Pain Attitudes (SOPA). The SOPA is a 57-item questionnaire that
measures patient attitudes and beliefs regarding pain developed with a chronic pain
population in mind. This assessment focuses on pain related thoughts and recognizes
their importance in treatment of chronic pain symptoms. The measure consists of two
Adaptive Belief scales and five Maladaptive Belief scales. The Adaptive Belief scale is
comprised of an Emotion Scale and a Control Scale. The Emotion Scale measures the
belief that emotions have an impact on perceived pain. The Control Scale measures the
level of control patients believe they have over their pain. The Maladaptive Belief scale
contains a Disability scale, Harm scale, Medication scale, Solicitude scale, and Medical
Cure scale. The Maladaptive Belief scales all measure beliefs that lead to decreased
physical and psychological functioning (Jenson & Karoly, 2007). The test is
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administered on paper and uses a 5-point Likert scale. Cronbach’s alpha ranged from .65
to .82 with an average of .76 for all seven scales. Construct validity was found by
correlating the scales with the SF-36 Mental Health Scale. The Adaptive scales, Control
(r = .33) and Emotion (r = -.34) both had a significant correlation with the SF-36 Mental
Health Scale. The Beck Depression Inventory (BDI) was also used to assess construct
validity. Significant correlations were found for the Maladaptive Scales Disability
(r = -.40), Harm (r = -.39), Medication (r = -.44), Solicitude (r = -.20), and Medical Cure
scale (r = -.35) with a p < .01 for all scales excluding Solicitude (Jensen & Karoly, 2007).
2.4 Procedure
An EFA was performed to determine the positive and negative affectivity traits.
The sample consisted of 639 participants, 64.3% were women and 82.9% were white.
The sample had a mean age of 49.6 years (SD = 11.8). To determine which traits would
be considered for the EFA, each trait in the MBMD and PAI were placed in a category of
positive affectivity, negative affectivity, or neither by its definition. Once positive and
negative groups were determined by trait definition, an EFA was conducted. Principal
Component Extraction and Direct Oblimin Rotation were used. All PA traits were
analyzed together and all NA traits were analyzed together. To analyze the factors, the
KMO was taken into consideration first. A value above a .50 was necessary to verify that
the data was suitable for factor analysis. Once the data were determined suitable for
factor analysis, traits were removed one at a time, so that a single factor could be created.
Several elements were considered before a trait was removed such as the plot loading,
communalities, anti-image correlations, and trait definition. Traits were removed until
only one factor remained. At this point, any traits that fell below a .6 on the Component
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Matrix were removed. After the EFA, PA contained four traits an NA included five
traits.
An EFA was performed to determine Adaptive and Maladaptive Coping
Strategies using the CPCI. Coping mechanisms from the Wellness-Focused Coping scale
were analyzed together to determine the Adaptive Coping Strategies factor. The same
procedure was followed as previously mentioned for affectivity. Five out of the six
Wellness-Focused coping mechanism were maintained. Task Persistence had a factor
loading that was below .6 and was removed from the factor. Coping mechanisms from
the Illness-Focused Coping scale were analyzed together to determine Maladaptive
Coping Strategies. All three of the Illness-Focused Coping mechanisms were maintained
in the Maladaptive Coping Strategies factor.
Archival patient data that were analyzed consisted of psychological testing,
existing medical records, and periodic assessment of QOL during the course of CBT for
chronic pain. At new patient orientation, archive patients completed a detailed
assessment including WHOQOL-BREF. The WHOQOL-BREF was then repeated at
four intervals after CBT occurred. After a minimum of 16-weeks, patients completed 4
QOL in the course of pain management research. Participants attended 12 group CBT
sessions spanning over an average 26-week period. The PAI, MBMD, CPCI, and SOPA
behavior assessments were conducted after the third interval. This study used items from
the PAI and MBMD as determined by the EFA. The PAI scales included were DOM and
WRM from the interpersonal scale and subscales from Schizophrenia and Borderline
Features categorized under Clinical scales (Morey, 2007). This study only used items
from the MBMD’s Clinical scales. Inhibited, Dejected, Denigrated, Confident, and
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Sociable were used from the Coping Styles domain (Millon et al., 2006). The study used
items from the CPCI as determined by EFA. Adaptive Coping Strategies included five of
the six Wellness-Focused Coping scales. Exercise/Stretch, Relaxation, Coping SelfStatements, Pacing, and Seeking Social Support were maintained in the Adaptive Coping
Strategies factor, but Task Persistence did not remain in the factor. Maladaptive Coping
Strategies were also determined using EFA and maintained the three Illness-Focused
Coping Scales, Guarding, Resting, and Asking for Assistance.
2.5 Statistics
Personality traits from the MBMD and PAI manuals were examined and
identified as PA or NA. Once the affectivity of the scales was identified, EFA was used
to reduce the scales. The standardized scores for each trait from the MBMD and PAI
were converted to a scale of 1 to 4 using SD, for comparison between each instrument.
Regression weights were converted into t scores for PA, NA, Adaptive Coping Strategies,
and Maladaptive Coping Strategies.
SEM were used to determine the relationship between affectivity, pain attitudes,
coping strategies, and QOL. SEM allows for multiple regressions to be performed
simultaneously. Affectivity, pain attitudes, coping strategies, and QOL were entered as
manifest variables. Moderating and mediating relationships were measured using the
SEM and regression analysis was used for confirmatory procedures. The moderating
factors that were assessed using SEM included Emotion Pain Attitude and Control Pain
Attitude. Pain attitudes were used as moderating factors between affectivity and coping
strategies. The mediating factors assessed using the SEM included Adaptive and
Maladaptive Coping Strategies. A SEM was created for each hypothesis and regression
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analyses were used to confirm the moderating or mediating relationship of Pain Attitudes
and Coping Strategies, respectively.
The model fit indices used to determine model fit were the comparative fit index
(CFI), normed fit index (NFI), and corrected root mean squared error of approximation
(RMSEACorrected). Commonly the Tucker-Lewis index (TLI), CFI, and RMSEA are
reported for SEM models. According to Hu and Bentler (1998), TLI and RMSEA fit
indices produce type II error when the sample size is too large or if the degrees of
freedom are too small. Kenny, Kaniskan, and McCoach (2015) confirmed that models
with large sample sizes are likely to inflate the RMSEA value. A second influence of the
RMSEA value is a small number of degrees of freedom. According to Kenny et al., a
model with a small degrees of freedom would need an exceptionally large population.
For these reasons, a corrected RMSEA value was used for this study. The
RMSEACorrected was found by adding a df for every 100 participants above 200. This
study had a sample size of 639 participants; therefore, four df were added to obtain the
RMSEACorrected value (Brosseau-Liard, Savalei, & Li, 2012). The CFI does not vary with
sample size, and therefore can be used with a larger sample. NFI is appropriate with
larger sample sizes, but a small sample size underestimates NFI (Hu & Bentler, 1998).
For the SEM to be an adequate model fit, CFI and NFI values should be greater than .90,
and greater than .95 for a good model fit. Values between .89 and .85 are considered a
mediocre model fit, and anything less than .85 is considered a bad model fit. In order to
be considered a good model fit, RMSEA should be less than .05, a fair fit would range
between .05 and .08, and anything greater than .10 indicates a poor model fit (Hu &
Benlter, 1999).
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CHAPTER THREE

RESULTS

First, we predicted that Adaptive Coping Strategies would mediate the
relationship between PA and Psychological QOL, and that Control Pain Belief would
further moderate the relationship between PA and Adaptive Coping. Second, we
expected to see Adaptive Coping Strategies mediate the relationship between PA and
Psychological QOL with Emotion Pain Attitude acting as a moderating variable for the
relationship between PA and Adaptive Coping Strategies. Next, we expected that
Adaptive Coping Strategies would mediate the relationship between PA and Physical
QOL, while Emotion Pain Attitude further moderated the relationship between PA and
Adaptive Coping Strategies. Fourth, we predicted that the relationship between NA and
Psychological QOL would be mediated by Maladaptive QOL, and that Control Pain
Belief would further moderate the relationship between NA and Maladaptive QOL.
Next, we expected that Maladaptive Coping would mediate the relationship between NA
and Psychological QOL and Emotion Pain Attitude would further moderate the
relationship between NA and Maladaptive Coping Strategies. Last, we predicted that
Maladaptive Coping Strategies would mediate the relationship between NA and Physical
QOL and that Emotion Pain Attitude would further moderate the relationship between
NA and Maladaptive Coping Strategies.
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3.1 Model One: PA, Control, Adaptive Coping, and Psychological QOL
The SEM model for the first hypothesis indicated an adequate model fit
(CFI = .927; NFI = .925; RMSEA = .139; RMSEAcorrected = .060). The fit indices found
for each model can be seen in Table 3.1. The SEM found a significant relationship
between PA and Adaptive Coping Strategies (β = .194, p < .001) and between PA and
Psychological QOL (β = .732, p < .001), but not for Adaptive Coping Strategies and
Psychological QOL (β = .051, p = .457). Adaptive Coping Strategies did not mediate the
relationship between PA and Psychological QOL. The SEM estimates, standard errors,
and p values for the first model are summarized in Figure 3.1 and Table 3.2. A
significant relationship was found between PA and Control Pain Attitude (β = .085,
p < .05), Control and Adaptive Coping (β = .17, p < .001), and PA and Adaptive Coping
Strategies (β = .194, p < .001). The SEM indicated that Control Pain Attitude moderated
the relationship between PA and Adaptive Coping Strategies. A significant regression
was found for PA, Control Pain Attitude, and Adaptive Coping Strategies,
F(2, 636) = 22.879, MSE = 93.582, p < .001 (see Table 3.3). As seen in Table 3.2 and
Table 3.4, the regression signified that PA significantly influenced Adaptive Coping
Strategies (ß = .208, p = < .001) with Control Pain Attitude, but had a stronger influence
on Adaptive Coping with Control Pain Attitude moderating the relationship (∆R2 = .024;
∆R2Adjusted = .022). Hypothesis one was partially supported.
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Table 3.1 Model Fit Indices for SEM
Model

N

X2

CFI

NFI

RMSEA

RMSEACorrected

H1

639

13.283

.927

.925

.139

.060

H2

639

25.139

.879

.880

.195

.091

H3

639

9.274

.928

.925

.114

.045

H4

639

5.097

.984

.981

.08

.021

H5
H6

639
639

13.433
4.942

.955
.979

.953
.975

.14
.079

.061
.019

Table 3.2 SEM Results for Model One
Variable 1

Variable 2

Estimates

SE

p value

Control
Adaptive
Psych QOL
Phys QOL

.085
.194
.732
.458

.036
.038
.068
.068

.019
.001
.001
.001

Adaptive

.17

.042

.001

.051
-.066

.068
.068

.457
.329

PA

Control
Adaptive
Psych QOL
Phys QOL

Table 3.3 ANOVA Results Confirming Moderation of PA and Adaptive Coping by
Control
Predictors
PA

PA and
Control

Regression
Residual
Total

SS
2759.105
61040.895
63800

df
1
637
638

MSE
2759.105
95.826

F
28.793

p value
.001

Regression

4282.094

2

2141.047

22.879

.001

Residual
Total

59517.906
63800

636
638

93.582
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Table 3.4 Regression Results Confirming the Moderation of PA and Adaptive Coping by
Control
Predictors
PA
PA and
Control

R

R2

R2Adjusted

SE

ß

.208

.043

.042

9.789

.208

.259

.067

.064

9.674

Figure 3.1 SEM for Hypothesis One.

Figure 3.2 SEM for Hypothesis Two.
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3.2 Model Two: PA, Emotion, Adaptive Coping, and Psychological QOL
The SEM for the second hypothesis indicated a mediocre model fit (CFI = .879;
NFI = .88; RMSEA = .195; RMSEACorrected = .09). Adaptive coping strategies did not act
as a mediating variable for PA and Psychological QOL. As represented in Figure 3.2 and
summarized in Table 3.5, a significant relationship was found between PA and Adaptive
Coping Strategies (β = .223, p < .001) and PA and Psychological QOL (β = .732,
p < .001), but no significant relationship was found between Adaptive Coping Strategies
and Psychological QOL (β = .051, p = .457). The SEM indicated that Emotion Pain
Attitude did not act as a moderating variable between PA and Adaptive Coping
Strategies. Instead it indicated that PA influences Emotion Pain Attitudes (β = -.239,
p <.001), but Emotion Pain Attitude did not influence Adaptive Coping Strategies
(β = .062, p = .135). The second hypothesis was not supported.
3.3 Model Three: PA, Emotion, Adaptive Coping, and Physical QOL
The third SEM indicated an adequate model fit (CFI = .928; NFI = .925;
RMSEA = .114; RMSEACorrected = .045). As seen in Figure 3.3, Adaptive Coping
Strategies was not found to mediate the relationship between PA and Physical QOL, nor
did Emotion Pain Attitude further moderate the relationship between PA and Adaptive
Coping Strategies. The relationships between PA, Emotion Pain Attitude, Adaptive
Coping Strategies, and Physical QOL are summarized in Table 3.5. A significant
relationship was found between PA and Adaptive Coping Strategies (β = .194, p < .001)
and PA significantly influenced Physical QOL (β = .458, p < .001). Adaptive Coping
Strategies did not significantly influence Physical QOL (β = -.066, p = .329). Hypothesis
three was not supported.
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Table 3.5 SEM Results for Models Two and Three
Variable 1
PA

Variable 2

Estimates

SE

p value

Emotion
Adaptive
Coping
Psych QOL
Phys QOL

-.239

.037

.001

.223

.04

.001

.732
.458

.068
.068

.001
.001

Adaptive
Coping

.062

.041

.135

Psych QOL
Phys QOL

.051
-.066

.068
.068

.457
.329

Emotion
Adaptive
Coping

Figure 3.3 SEM for Hypothesis Three
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3.4 Model Four: NA, Control, Maladaptive Coping, and Psychological QOL
The fourth SEM can be seen in Figure 3.4, and indicated a good model fit
(CFI = .984; NFI = .981; RSMEA = .08; RMSEACorrected = .02). As summarized in Table
3.6, Maladaptive Coping Strategies did not mediate the relationship between NA and
Psychological QOL. The SEM indicated that NA did not significantly influence
Maladaptive Coping Strategies (β = .063, p = .111), nor did Maladaptive Coping
Strategies significantly influence Psychological QOL (β = .062, p = .052). The SEM
indicated that NA did influence Psychological QOL (β = -.962, p < .001). The SEM
indicated that Control Pain Attitude did not moderate the relationship between NA and
Maladaptive Coping Strategies, but rather it mediated this relationship. As seen in Table
3.7, a significant regression was found for NA, Control Pain Attitude, and Maladaptive
Coping (F(2, 636) = 14.533, MSE = 95.930, p < .001). The regression confirmed that
NA had a significant relationship with Maladaptive coping when Control was not present
(ß = .095, p = .016), but once Control was present in the regression, NA did not
significantly influence Maladaptive Coping (ß = .063, p = .111) but NA did significantly
influence Control Pain Attitudes (β = -.156, p < .001), and Control Pain Attitudes
significantly influenced Maladaptive Coping Strategies (β = -.207, p < .001) (see Tables
3.6 and 3.8). Hypothesis four was not supported.
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Table 3.6 SEM Results for Model Four
Variable 1
NA

Variable 2

Estimates

SE

p value

Control

-.156

.036

.001

Maladaptive Coping .063
Psych QOL
-.962
Phys QOL
-.55

.039
.062
.062

.111
.001
.001

Maladaptive Coping -.207

.043

.001

Psych QOL
Phys QOL

.062
.062

.052
.001

Control
Maladaptive
Coping
-.12
-.444

Table 3.7 ANOVA Results Confirming Mediation of NA and Maladaptive Coping by
Control
Predictors
NA

Regression
Residual
Total
NA and Control Regression
Residual
Total

SS
575.692
63224.308
63800
2788.232
61011.768
63800

df
1
637
638
2
636
638

MSE
575.692
99.253

F
5.8

p value
.016

1394.116 14.533
95.93

.001

Table 3.8 Regression Results Confirming Mediation of NA and Maladaptive Coping by
Control
Predictors
R
NA
.095
NA and Control .209

R2
.009
.044

R2Adjusted
.007
.041
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SE
9.96259
9.79441

ß
.095

Figure 3.4 SEM for Hypothesis Four.
3.5 Model Five: NA, Emotion, Maladaptive Coping, and Psychological QOL
The fifth SEM indicated a relatively good model fit, (CFI = .955; NFI = .953;
RMSEA = .14; RMSEACorrected = .061). The fifth SEM is represented in Figure 3.5. The
SEM indicated that Maladaptive Coping Strategies did not mediate the relationship
between NA and Psychological QOL. NA influenced Maladaptive QOL (β = .093,
p < .05) and Psychological QOL (β = -.962, p < .001), but Maladaptive did not
significantly influence Psychological QOL (β = -.12, p = .052). The SEM indicated that
Emotion Pain Attitude does not moderate the relationship between NA and Maladaptive
Coping Strategies. NA significantly influenced Emotion Pain Attitude (β = .283,
p < .001) and Maladaptive Coping Strategies (β = .093, p < .05). Emotion Pain Attitude
did not significantly influence Maladaptive Coping Strategies (β = .007, p = .861).
Summaries of the SEM estimates, standard error, and p values can be found in Table 3.9.
The fifth hypothesis was not supported.
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Figure 3.5 SEM for Hypothesis Five.
Table 3.9 SEM Results for Models Five and Six
Variable 1
NA

Variable 2

Estimates

SE

p value

.283

.037

.001

.093

.041

.024

-.962
-.55

.062
.062

.001
.001

Maladaptive
Coping

.007

.043

.861

Psych QOL
Phys QOL

-.12
-.444

.062
.062

.052
.001

Emotion
Maladaptive
Coping
Psych QOL
Phys QOL
Emotion
Maladaptive
Coping

3.6 Model Six: NA, Emotion, Maladaptive Coping, and Physical QOL
The sixth model indicated a good model fit and is represented and summarized in
Figure 3.6 and Table 3.9 (CFI = .979; NFI = .975; RMSEA = .079;
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RMSEACorrected = .019). The SEM indicated that Maladaptive Coping Strategies did not
mediate the relationship between NA and Physical QOL, but instead it moderated this
relationship. A significant relationship was found between NA and Maladaptive Coping
Strategies (β = .093, p < .05), Maladaptive Coping Strategies and Physical QOL
(β = -.444, p < .001), and NA and Physical QOL (β = -.55, p < .001). A significant
regression was found for NA, Maladaptive Coping, and Physical QOL,
F(2, 636) = 70.947, MSE = 244.929, p < .001 (see Table 3.10). As seen in Table 3.11,
NA significantly influenced Physical QOL without Maladaptive Coping Strategies
(ß = -.592, p < .001), but the relationship was improved with Maladaptive Coping as a
moderating the relationship between NA and Physical QOL (∆R2 = .066;
∆R2Adjusted = .064). Emotion Pain Attitude did not moderate the relationship between NA
and Maladaptive Coping Strategies. Hypothesis six was not supported.

Figure 3.6 SEM for Hypothesis Six.
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Table 3.10 ANOVA Results Confirming Moderation of NA and Physical QOL by
Maladaptive Coping
Predictors
NA

Regression
Residual
Total

NA and
Maladaptive Regression
Coping
Residual
Total

SS

df

MSE

F

p value

22313.593
167970.083
190283.676

1
636
637

22313.593
264.104

84.488

.001

34753.777

2

17376.889

70.947

.001

155529.899
190283.676

635
637

244.929

Table 3.11 Regression Results Confirming Moderation of NA and Physical QOL by
Maladaptive Coping
Predictors
NA
NA and Maladaptive
Coping

R
.342

R2
.117

R2Adjusted
.116

SE
16.251

.427

.183

.18

15.65
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ß
-.592

CHAPTER FOUR

DISCUSSION

The present study considered six SEM models to examine the relationship
between affectivity, pain beliefs, coping strategies, and QOL in chronic pain patients. It
was predicted that Control and Emotion Pain Beliefs would moderate the relationship
between PA and Adaptive Coping Strategies, as well as NA and Maladaptive Coping
Strategies. Also, Adaptive Coping Strategies were predicted to mediate the relationship
between PA and Psychological QOL and the relationship between PA and Physical QOL.
Maladaptive Coping Strategies were predicted to mediate the relationship between NA
and Psychological QOL and NA and Physical QOL.
Adaptive Coping Strategies did not mediate the relationship between PA and
Psychological QOL as predicted in the first two models. This did not corroborate the
research performed by Pereira-Morales et al. (2018) where adaptive coping styles
mediated the relationship between personality traits and psychological distress. A
relationship was found between PA and Adaptive Coping Strategies and supports the idea
that personality is fundamental to acquire resources to cope; however, Adaptive Coping
Strategies did not significantly influence Psychological QOL. One reason for this is
because the coping strategies used were pain focused coping. A second reason for this
could be that Adaptive Coping Strategies only included one coping mechanism that was

47

previously found to directly increase psychological distress, Coping Self-Statements
(Jenson et al., 1995). Jenson and Karoly (1991) found that engaging in Coping SelfStatements could be symptomology of psychological dysfunction, rather than efforts to
manage pain. The significant relationship between PA and Adaptive Coping Strategies
also supports the BBM. The BBM states that high PA creates expansion of attention and
promotes goal-directed action; therefore, individuals who are PA dominant more readily
employ Adaptive Coping Strategies (Ciere et al. 2019).
The first and second hypotheses predicted that Adaptive Coping Strategies would
mediate the relationship between PA and Psychological QOL. Instead, the SEM
indicated that PA directly influenced Psychological QOL. The relationship between PA
and Psychological QOL supports the research performed by Urzua et al. (2016) and
Applebaum et al. (2014) who found optimism is related to greater QOL and
psychological well-being. Optimism was also negatively related to distress and
depression. The first hypothesis also predicted that Control Pain Attitude would
moderate the PA and Adaptive Coping Strategies. The SEM confirmed that Control did
moderate this relationship. According to Jenson and Karoly (1991) a sense of control is
directly correlated with the willingness of chronic pain patients to actively participate in
adaptive coping strategies. Jenson and Karoly found that a higher belief of control over
their pain was positively related to the use of adaptive coping strategies to manage pain.
The second and third SEM found that Emotion Pain Attitude did not moderate the
relationship between PA and Adaptive Coping Strategies. A significant relationship was
found between PA and Emotion Coping Strategies, but this relationship was negative.
This means that individuals who were PA dominant had lower Emotion Pain Attitudes
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than those with low PA. This did not support the research performed by Gohm and Clore
(2002) which found that higher understanding of emotional experience lead to increased
psychological well-being. Emotion Pain Attitude did not significantly influence
Adaptive Coping Strategies. This does not support the idea that individuals who better
understand how their emotions affect their physical experience are more likely to view
their pain from a biopsychosocial model and willingly participate in adaptive coping
strategies (Jenson & Karoly, 1991). Jenson and Karoly found that the original Emotion
Pain Attitude scale did not predict willingness to participate in adaptive coping strategies
as expected, but instead high scores in Emotion Pain Attitude was positively correlated
with psychological dysfunction. There was no evidence that Emotion Pain Attitude from
the SOPA was linked to improvement in function.
The third SEM found that Adaptive Coping Strategies did not mediate the
relationship between PA and Physical QOL. As previously mentioned, a significant
relationship was found between PA and Adaptive Coping Strategies; however, there was
not a significant relationship between Adaptive Coping Strategies and Physical QOL. It
is possible that Adaptive Coping Strategies did not mediate the relationship between
Physical QOL because other influences play a role in management of chronic pain
patients’ Physical QOL, such as medication. The third model found that PA directly
influenced Physical QOL and indicated that individuals who have higher PA rate their
Physical QOL higher than those who have lower PA. This can be explained through the
Neuromatrix theory of pain (Melzack, 1999) that is based on the premise that multiple
factors contribute to the sensation of pain, such as tonic and phasic input from the brain.
Tonic input includes personality traits; for example, someone with higher PA will have a
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different interpretation of subjective pain than someone with low PA. Phasic input from
the brain includes evaluative-cognitive experiences, such as expectations. According to
Urzua et al. (2016), expectations influence the likelihood of an individual to participate in
behaviors toward a desired goal.
The fourth and fifth models found indicated that Maladaptive Coping Strategies
did not mediate the relationship between NA and Psychological QOL, nor did Control
Pain Attitude moderate the relationship between NA and Maladaptive Coping. NA did
not significantly influence Maladaptive Coping Strategies in the fourth model, but there
was a significant relationship between NA and Psychological QOL. High levels of NA
do not increase an individual’s likelihood for engaging in Maladaptive Coping Strategies.
This could be explained because the current study used Maladaptive Coping Strategies
that consist of coping mechanisms focused on physical aspects of pain, rather than
psychological aspects of pain. It was also found that NA directly influenced
Psychological QOL. Individuals with higher NA rated their Psychological QOL
significantly lower than those with low NA. This supports the research performed by
Applebaum et al. (2014) on NA and QOL ratings. According to this study, those with
high NA have higher anxiety and depression compared to those with low NA.
Applebaum et al. found that individuals with high NA reported lower QOL than those
with low NA. Depression can decrease an individual’s pain threshold tolerance and
result in increased subjective pain intensity and patient dysfunction (Hughes et al., 2018).
Watson and Clark (1984) found that individuals with high NA have a negative
relationship with social interactions. According to Applebaum et al., individuals who
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have more social support rate their psychological health higher than those who have
minimal social support.
The fourth SEM also found that Control Pain Attitude mediates, rather than
moderates, the relationship between NA and Maladaptive Coping Strategies. This
relationship can be explained by the research performed by Clark and Watson (1988) on
NA and external measure of locus control. Clark and Watson found that individuals high
in NA have a higher external locus of control. This led high NA individuals to focus on
the environment for explanations of their pain. The SEM indicated that those who had
high NA had lower Control Pain Belief than those who were lower in NA. This means
high NA individuals did not believe they had control over their own pain, not surprising
given that high levels of NA are positively correlated with external measure of locus of
control (Clark & Watson, 1988). This suggests that individuals who are NA dominant
believe their environment is the source of their pain and do not believe they can
effectively manage their pain, but instead engage in Maladaptive Coping Strategies.
The fifth and sixth model found that Emotion Pain Attitude did not moderate the
relationship between NA and Maladaptive Coping Strategies. This did not support the
research performed by Gohm and Clore (2002) on emotional experiences and pain
perception. They found that individuals who understood the influence of emotional
experience on pain perception had increased psychological well-being, while those who
did not understand the relationship between emotional experiences and pain had
decreased psychological well-being. Individuals high in NA react to situations with more
frustration and dissatisfaction even without the presence of stress across situation and
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time (Watson & Clark, 1984). Being aware of how Emotion Pain Attitudes influence
them may not be a contributing factor because their external locus of control is high.
The last goal of this study was to determine the relationship between NA,
Emotion Pain Attitude, Maladaptive Coping Strategies and Physical QOL. Maladaptive
Coping Strategies did not act as a mediating variable between NA and Physical QOL, but
rather moderated the relationship. Watson and Clark (1984) found that individuals who
were high in NA focus on the negative in others and the world around them. These
characteristics can lead high NA individuals to engage in maladaptive coping strategies,
such as avoidance. According to Watson and Clark, the increased distress, discomfort,
and avoidance experienced by high NA individuals leads to lower QOL scores.
Individuals high in NA scan the environment for explanations and signs of danger. This
leads them to focus on minor things that may go unnoticed for others and direct more
attention to sensations, such as physical discomforts. They also experienced moods such
as uncertainty and apprehension and this leads them to interpret an experienced sensation
as harm or as related to pathology (Clark & Watson, 1988).
4.1 Limitations and Future Research
There were several limitations that should be considered for future research.
First, future research should also take into consideration the change of Pain Attitudes and
coping strategies throughout CBT. According to Knoerl et al. (2016), CBT influences
pain perception by improving coping strategies as well as restructuring maladaptive
beliefs. If CBT is effective, it would be expected that there would be an increase in
Adaptive Coping Strategies and Pain Attitudes for both PA and NA. Second, further
research should investigate the relationship between emotional intelligence and coping
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strategies. According to Jenson and Karoly (2007) the relationship between Emotion
Pain Attitude and coping strategies is ambiguous. The current study was unable to
support previous findings on emotional intelligence. Instead we found that Emotion Pain
Belief had a negative relationship with PA and a positive relationship with NA. Finally,
future research should consider gender differences in pain perception. According to a
systematic review performed on gender differences in coping with chronic pain, it was
found that women use coping strategies to a greater extent than men (El-Shormilisy,
Strong, & Meredith, 2015). They also found that women engage in catastrophizing more
so than men do. This is attributed to biological and societal differences in genders. First,
women produce more oxytocin when in stressful situations. This may lead women to
seek social support and provides a medium for them to utilize catastrophizing as a coping
mechanism. Second, women are encouraged to discuss their emotions while men are not.
This may be the reason women tend to utilize emotion-focused coping more readily than
men. Future research should consider these differences and compare coping strategies
and treatment progress by gender.
4.2 Conclusion
In conclusion, affectivity is an area in pain psychology that needs more research
attention. Biomedical treatments are not sufficient on their own to relieve chronic pain.
Instead a Biopsychosocial approach should be taken to help individuals suffering from
chronic pain. This paper used an archival study to measure affectivity and its relationship
with Pain Beliefs, Coping Strategies and QOL after patients underwent CBT. It is
important to understand the influences on coping styles for people suffering from chronic
pain in order for treatment to be as effective as possible. The results of this study could
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be used to help practitioners understand another level of care for individuals with chronic
pain. After results are replicated and validated, they can be used to help practitioners
develop new techniques to reach individuals with higher levels of NA. These techniques
can help individuals with high NA learn coping strategies in order to adapt to chronic
pain.
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